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Objective: Our experience with posttraumatic and iatrogenic foreign bodies in the
heart is presented and discussed along with a review of the literature on this subject.
Summary background data: Posttraumatic or iatrogenic foreign bodies in the heart
can be treated either conservatively or surgically. Controversy exists about optimal
management.
Methods: Fourteen cases of posttraumatic or iatrogenic foreign bodies in the heart
observed between 1955 and 2000 were studied. Our series includes the following:
bullets into the right or left ventricle (4 cases); needles in the left ventricle, atrium,
and pulmonary artery (3 cases); retained catheter fragments in the right ventricle,
right atrium, or in the pulmonary artery (4 cases); a grenade fragment into the right
atrium (1 case); a circular saw fragment into the right ventricle (1 case); and a
commissurotomy ring into the left atrium (1 case).
Results: Foreign bodies were removed when in the cardiac cavities (1 case); when
in the presence of associated risk factors like embolism, arrhythmia, or infection (3
cases); and when in the presence of associated signs or symptoms including cardiac
tamponade (2 cases), arrhythmia (1 case), fever (2 cases), or anxiety (1 case).
Removal was accomplished by a thoracotomy (7 cases) or sternotomy (2 cases),
with (3 cases) or without cardiopulmonary bypass, or percutaneously (1 case). Four
asymptomatic patients were conservatively treated and have no evidence of com-
plications at a median follow-up of 20 years.
Conclusions: The management of foreign bodies in the heart should be individual-
ized: (1) symptomatic foreign bodies should be removed irrespective of their
location; (2) asymptomatic foreign bodies diagnosed immediately after the injury
with associated risk factors should be removed; (3) asymptomatic foreign bodies
without associated risks factors or diagnosed late after the injury may be treated
conservatively, particularly if they are completely embedded in the myocardium or
in the pericardium.
The presence of a foreign body in the heart or great vessels can be dueto a war trauma as in the case of blunt shot or an air rifle.1,2 Anothercause can be the migration of a catheter fragment from a peripheralvessel to the heart or a needle migration to the heart as in the case ofdrug addicts.3-6
A needle lost in the baby’s bed subsequently penetrating in the baby’s thorax can
be the cause of fever and weight loss in childhood but may also be observed
occasionally years later.7 A possible embolization of a Kirschner wire to the heart
or great vessels is also reported after orthopedic surgery.8 A pacemaker wire
From the Divisions of Cardiac Surgerya and
Thoracic Surgery,b University of Torino,
Torino, Italy.
Received for publication March 18, 2002;
revisions requested April 3, 2002; revisions
received April 17, 2002; accepted for pub-
lication April 23, 2002.
Address for reprints: Enrico Ruffini, MD,
Thoracic Surgery, University of Torino, 3,
Via Genova 10126, Torino, Italy (E-mail:
enrico.ruffini@unito.it).
J Thorac Cardiovasc Surg 2003;126:408-14
Copyright © 2003 by The American Asso-
ciation for Thoracic Surgery
0022-5223/2003 $30.00  0
doi:10.1016/S0022-5223(03)00399-4
Surgery for Acquired Cardiovascular Disease Actis Dato et al
408 The Journal of Thoracic and Cardiovascular Surgery ● August 2003
A
CD
fragment represents a possible complication after cardiac
surgery in patients with definitive pacing.9 Currently, diag-
nosis may be easily made by echocardiography, although it
was more difficult when only conventional radiology was
available as in earlier reports.10-15
The foreign body can be removed with a surgical or
percutaneous approach according to the dimensions and
composition of the foreign body.16,17 Controversy exists
about optimal treatment in asymptomatic patients in whom
the risk of embolization is low and a surgical procedure can
be more dangerous than conservative treatment.10,18-20
To more clearly define optimal management of retained
foreign bodies in the heart, we review our experience in 14
cases observed from 1955 to 2000 and review the literature
on the subject.
Patients and Methods
Between 1955 and 2000 we observed 14 patients with a foreign
body in the heart or the great vessels. There were 13 male patients
and 1 female patient, with a mean age of 31 years (range 2.5-62
years). Symptoms were present in 7 patients (Table 1). Surgery
was performed in 9 cases; in 1 case, percutaneous removal was
possible. Postoperative course was uneventful in all patients. The
remaining 4 patients received conservative treatment.
A clinical follow-up from 1 to 39 years (median 20 years) was
possible by our outpatient office or by direct telephone contact.
Bullets in the Heart Cavities (4 Cases)
PATIENT 1. A 47-year-old man arrived at our hospital after a
shooting. Angiographic study showed a bullet in the right ventri-
cle. The clinical conditions were stable and conservative treatment
was used. After 25 years, the patient is alive and well.
PATIENT 2. A 32-year-old man arrived at our hospital after a
shooting. A chest x-ray film showed 2 bullets in the right ventricle
and signs of pericardial effusion with an initial cardiac tamponade.
A left anterior thoracotomy was performed; the bullets were re-
moved and 200 mL of blood was drained from the pericardial
space. After 29 years the patient is alive and well.
PATIENT 3. A 9-year-old boy underwent chest radiography dur-
ing an epidemiologic study. A 4-mm bullet was evidenced in the
outflow tract of the right ventricle (Figure 1). A gunshot in a limb
had occurred 3 years before. Conservative treatment was chosen.
The patient remains asymptomatic after 32 years.
PATIENT 4. A 31-year-old-man had attempted suicide. A chest
x-ray film showed a 6.35-mm bullet in the anterolateral wall of the
left ventricle. The patient was asymptomatic and conservative
treatment was chosen. After 39 years the patient is alive and
well.





and diagnosis Urgency Symptoms Localization Type Site Surgery
Follow-up
(years)
47 M 2 h Emergency No Right ventricle Bullet Intramural N 25
32 M 3 h Emergency Cardiac tamponade Right ventricle Bullet Transmural Y 29
9 M 3 y Elective No Right ventricle Bullet 4 mm Intracavitary N 32
31 M 2 h Emergency No Left ventricle Bullet 6.35 mm Intramural N 39
2.5 M 2 y Elective Fever Left ventricle Needle Transmural and
intracavitary
Y 40
9 M 8 years Elective Fever Left atrium Needle Transmural and
intracavitary
Y 33
51 M 45 y Elective No Pulmonary
artery
Needle Intravascular N 19
























51 M 20 y Elective Arrhythmia Right atrium Grenade
fragment
Intramural Y 17
45 M 12 hours Emergency Tamponade Right ventricle Circular saw
fragment
Transmural Y* 11





*Fragment removed during cardiopulmonary bypass.
†Percutaneous removal.
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Needles in the Heart and Pulmonary Artery (3 Cases)
PATIENT 1. A 2.5-year-old boy with recurrent fever had a needle in
the left ventricle as evidenced by a chest x-ray film. The needle had
penetrated during movements in the cradle. A left anterior thora-
cotomy at the fourth intercostal space allowed needle extraction
without any other hemostatic maneuver. The needle was partially
covered by fibrin and partially embedded in the ventricle, not
protruding into the cardiac cavity. Forty years later the patient is
alive and well (Figure 2).
PATIENT 2. A 9-year-old boy had recurrent fever. A chest x-ray
film showed a needle in the left atrium. Possibly the needle
penetrated into the cradle some years before but only few years
later the patient became symptomatic. A left thoracotomy was
performed at the fourth intercostal space and the needle was easily
located because of a partially exposed portion and removed.
PATIENT 3. A 51-year-old man had a fragmented needle on chest
radiography, localized in the main pulmonary artery. The foreign
body had been present in the heart since he was 6 years old. It
probably penetrated with the same mechanism as in the other cases
of intracardiac needles but without penetration in the vascular bed.
Conservative treatment was adopted. The patient died 19 years
later of cancer.
Retained Catheter Fragments in the Heart or
Pulmonary Artery (4 Cases)
PATIENT 1. A 12-year-old boy had an atrial septal defect that was
closed during mild hypothermic circulatory arrest with a probe
thermal exchange. He received cardiac catheterization through an
upper arm vein to evaluate a possible residual shunt. At the end of
the procedure, a 10-cm catheter fragment broke and migrated into
the right ventricle. A rethoracotomy was necessary. The foreign
body was removed with a small incision of the pulmonary artery
without cardiopulmonary bypass using mild hypothermic circula-
tory arrest (3 minutes). After 21 years the patient is alive and well.
PATIENT 2. A 62-year-old man had low cardiac output syndrome
after coronary artery bypass grafting. A Swan-Ganz catheter (Ed-
wards Lifesciences, Irvine, Calif) was necessary for 4 days. Dif-
ficulty was experienced during removal of the catheter; a chest
x-ray film showed that the catheter was knotted and entrapped in
the right atrium. A retoracotomy was undertaken under cardiopul-
monary bypass for removal of the Swan-Ganz catheter.
PATIENT 3. A 22-year-old man had a 4-cm retained fragment of
a central venous catheter in the right pulmonary artery. The pa-
tient, when informed of the foreign body, became anxious and
asked for its removal. A right anterior thoracotomy was performed
at the fourth intercostal space, and the foreign body was easily
located by finger palpation and removed with a small incision in
the right pulmonary artery without cardiopulmonary bypass.
PATIENT 4. A 32-year-old man with osteomyelitis had a Gros-
hong catheter (C. R. Bard, Inc, Murray Hill, NJ) inserted for
long-term antibiotic therapy. During infusion the patient had tho-
racic pain and a chest x-ray film showed a foreign body in the right
pulmonary artery. Percutaneous removal was successfully per-
formed.
Grenade Fragment in the Left Atrium (1 Case)
PATIENT 1. A 51-year-old man was admitted to our hospital for
recurrent paroxysmal tachyarrhythmia. A standard chest x-ray film
showed a grenade fragment near the left atrium close to the
superior vena cava junction. Twenty years earlier, during World
War II, the patient was involved in a grenade explosion. A right
anterior thoracotomy was performed at the sixth intercostal space;
the foreign body was located by finger and removed without
cardiopulmonary bypass (Figures 3 and 4). In the following years
no further arrhythmia was observed, and the patient died 17 years
later of an unknown cause.
Fragment of Circular Saw in the Right Ventricle (1
Case)
PATIENT 1. A 45-year-old man had a fragment of circular saw in the
right ventricle, which penetrated while the patient was working
and resulted in cardiac tamponade. After drainage, a median ster-
Figure 1. Chest x-ray films showing a bullet localized in the right ventricle after being propelled through the
inferior vena cava to the right atrium from the penetration site in the leg.
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notomy was performed and cardiopulmonary bypass was insti-
tuted; the fragment was removed and the right ventricle repaired.
The patient is alive and well after 11 years (Figure 5).
Valvulotomy Ring in the Left Atrium (1 Case)
PATIENT 1. A 30-year-old woman underwent a closed mitral com-
missurotomy using Dogliotti’s ring in 1956; the surgeon left the
ring in the left atrium. The patient was treated conservatively for
12 years. A subsequent mitral restenosis required a valve replace-
ment and on this occasion the foreign body was removed. It was
fixed to a pulmonary vein. The patient was lost to follow-up after
7 years, at which time she was in good clinical condition (Figure
6).
Discussion
Penetration of a foreign body into the heart may result from
either a direct injury to the heart or from embolization to the
heart from distal penetration sites. The foreign body in this
case may enter the right side of the heart or the pulmonary
artery, embolizing through the venous blood flow.10,21,22
Embolization depends on the patient’s position and on the
weight and shape of the missile, being favored by low flow
states and hypotension at the time of the injury. Penetrating
bullet wounds may cause embolization especially when
bullets are of low velocity or of small caliber.23,24 From the
right side of the heart, the foreign body may be propelled
Figure 2. Chest x-ray films of a 2.5-year-old boy with a needle infixed in the left ventricle approaching the cardiac
cavity.
Figure 3. The grenade fragment extracted from the left atrium.
Figure 4. After digital localization of the fragment, the missile
was extracted through a small incision in the atrium.
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into the pulmonary artery, go back to the venous system, or
eventually be entrapped in endocardial trabeculations and
become encapsulated with fibrous tissue.10 Specific local-
ization is necessary in these cases to avoid unnecessary and
inappropriate incisions.10 Migratory intravascular foreign
bodies can produce a confusing picture to the physician
evaluating the trauma patient.21 Finally, paradoxical embo-
lization occurs when a missile enters the right side of the
heart from a peripheral vein and reaches the left side
through a patent foramen ovale.4,21
Diagnosis of cardiac foreign bodies may be suspected
immediately after the injury or incidentally during investi-
gation for another condition when the missile has remained
silent for an extended time. The clinical manifestations of a
retained foreign body in the heart immediately after the
injury are those related to the cardiac injury, including
cardiac tamponade and/or bleeding; if the missile did not
injure the valves or septa, the patient may also be symptom-
free at presentation. When diagnosed later, most cardiac
foreign bodies have been entrapped by fibrous tissue
and—if the patient is asymptomatic—do not cause partic-
ular harm. Finally, in some cases, a patient becomes symp-
tomatic many years after diagnosis of foreign body that had
been treated conservatively.10,20 Patient histories and chest
x-ray films were sufficient in our initial cases to make a
correct diagnosis. In other historical reports, diagnosis was
suspected with x-ray films and confirmed with fluoroscopy
or angiocardiography.1,23 In the most recent reports, the
missiles were correctly diagnosed and located by echocar-
diography and computed tomographic scan.5,20,11 Intraop-
erative imaging studies are important to demonstrate migra-
tion of the foreign body during patient positioning.20 The
use of intraoperative transesophageal echocardiography can
be useful to identify foreign bodies into the cardiac muscle
including bullets or needles.15,20,23
Treatment options including surgery or a conservative
approach must be tailored case by case in relation to symp-
toms and possible associated risks.10,19,20,25,26
In symptomatic patients, the presence of symptoms is a
primary indication for surgery, especially in case of cardiac
tamponade or after blunt trauma.10,23 The most common
symptoms are fever, pericarditis and pericardial effusion,
arrhythmia, thrombi, and neurotic manifestations, mainly
anxiety. Among symptoms, fever may result from infection
of pericardium or endocardium or sepsis, particularly from
contaminated fragments.25-27 Pericarditis and recurrent peri-
cardial effusion result from missile penetration into the
pericardium and are common if the patient was conserva-
tively treated at the time of trauma.28 Recurrent pericarditis
may result from inflammation of the epicardium due to the
movements of the heart against the foreign body, causing
intrapericardial bleeding and inflammation.10,28 Arrhythmia
or cerebrovascular accident due to embolization of the for-
eign body and thrombus formation are indications for sur-
gical removal irrespective of the nature of the foreign
body.10,18,29,30 The presence of neurotic manifestations is of
particular interest: comprehensibly, some patients become
anxious about the presence of a cardiac foreign body, as
Figure 5. Fragment of the circular saw that penetrated the right
ventricle.
Figure 6. Dogliotti’s ring, widely used for closed commissurot-
omy of the mitral valve during the 1950s and 1960s, which had
been left in the left atrium.
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observed in one case in our experience. This, in our opinion,
may be an indication for surgical removal.10,27,31
In asymptomatic patients, indication for surgery depends
on the nature and location of the foreign body. Patients with
the foreign bodies completely embedded in the myocardium
or in the pericardial space usually remained symptom-free
for a time.10 Symbas and colleagues10 in their review sug-
gest that these foreign bodies could left in place. Our
experience with 4 patients confirms this. Differently, intra-
cavitary missiles or missiles partially embedded in the myo-
cardium, particularly in the left side of the heart, should be
removed because of the risk of infection or embolization.10
A possible exception may be missiles incidentally diag-
nosed years after the trauma.
Finally, the iatrogenic nature of some foreign bodies is
associated with medicolegal implications that sometimes
can influence the choice between surgical or conservative
treatment.
Surgical options depend on the localization of the foreign
body and the need for cardiopulmonary bypass.20 Some
authors suggest a median sternotomy approach in particular
if pericardiectomy is needed.31,32 Culliford and colleagues32
found that in these cases median sternotomy results in
decreased morbidity and reduced hospitalization compared
with thoracotomy.32 The same results were obtained by
LeMarie and colleagues.28
In the present series, the surgical approach was thoracot-
omy in 7 cases (2 with cardiopulmonary bypass), median
sternotomy in 2 cases (1 with cardiopulmonary bypass), and
percutaneous access in 1 patient. In our opinion, cardiopul-
monary bypass should be instituted only if strictly neces-
sary. Criteria for the need of cardiopulmonary bypass in-
clude the time interval between diagnosis or treatment and
the injury and the precise location of the missile within the
heart, along with its relationship with the cardiac cavities. In
our experience, all missiles that have been lodged for many
years in the heart, those that presented with a partially
exposed portion outside the cardiac cavities, or those that
could be easily located by finger palpation could be ap-
proached without cardiopulmonary bypass. Percutaneous
removal is indicated in the presence of catheter fragments
and should be done as initial treatment, not precluding
subsequent surgery.3,16,17,33,34 Conservative management
requires follow-up, anticoagulation, and antibiotic prophy-
laxis.23
To conclude, the management of foreign bodies in the
heart should be discussed on an individual basis:
1. Symptomatic foreign bodies manifesting with infec-
tion, arrhythmia, or neurotic manifestations should be
removed irrespective of their location.
2. Asymptomatic foreign bodies diagnosed immediately
after the injury with an associated risk of infection,
embolization, or erosion should be removed.
3. Asymptomatic foreign bodies without associated risks
or diagnosed late after the injury may be treated con-
servatively, particularly if they are completely embed-
ded in the myocardium or in the pericardium and
pericardial space.
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